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Since the 1994 International Conference on Population and Development, women's empowerment has been recognized as important to their access to reproductive health services, including family planning. Women's lack of power restricts their ability to make decisions about family planning practice, as well as to have an open discussion with their partners about it. 1, 2 The purpose of this study was to identify associations between women's empowerment and the use of contraceptives in selected African countries. Specifically, we examined whether women's empowerment was associated with the likelihood that a couple used either a female or a couple method of contraception. In this study, female-only methods included the pill, IUD, injectable and implant; couple methods included male and female condoms, the diaphragm, foam, jelly, withdrawal, the lactational amenorrhea method and periodic abstinence-that is, methods that require at least the awareness of and a certain degree of support and cooperation from husbands. We hypothesized that women who are more empowered would be more likely to use any method, as well as female-only methods, compared with women who are not empowered. We also hypothesized that some empowered women may be more likely to involve their husband in family planning and, therefore, be more likely to use couple methods. In addition, we explored the influence of different dimensions of women's empowerment on contraceptive use, which generally has not been explicitly examined.
WOMEN'S EMPOWERMENT

Definitions and Measurements
To date, there is considerable variation in the definition and conceptualization of women's empowerment. [3] [4] [5] The
World Bank defines empowerment as the "expansion of freedom of choice and action to shape one's life." 6 This definition encompasses two features of women's empowerment: process of change (through which a woman gains power in making decisions) and agency. 7, 8 Kabeer defines women's empowerment as a "process by which those who have been denied the ability to make strategic life choices acquire such an ability." 9(p. 435) This definition involves resources and achievements, in addition to process of change and agency, all of which are interrelated. A common underlying feature of these definitions is the recognition that household and interfamilial relations are central aspects of women's empowerment. Cutting-edge empirical research often incorporates analyses of empowerment that use data aggregated from individual and household levels or direct measures at the community and societal levels.
infidelity, as well as challenge his authority. 31 In Africa, evidence of the relationship between domestic violence and contraceptive use remains scarce, with the exception of Alio et al., who found that women who had experienced intimate partner violence were more likely than others to report contraceptive use. 32 Finally, in areas where wives' decision making is limited, family planning is not widespread, and there are differences in husbands' and wives' fertility preferences, as well as reports of substantial clandestine use of contraception.
2, [33] [34] [35] 
METHODS
Country Selection
Countries were selected using the following criteria: substantial contraceptive use among married or cohabiting women (prevalence of 20% or more); an adequate sample of married or cohabiting women; comparable questions on six dimensions of women's empowerment that may be associated with contraceptive use; and a Demographic and Health Survey (DHS) conducted within the last five years (i.e., 2006 or later). Five countries-Ghana, Namibia, Uganda, Zambia and Zimbabwe-met these criteria. Zimbabwe was later excluded because most contraceptive users relied on the pill (72% of all married women using a method), and the use of couple methods was too limited (only 4%) to allow meaningful analyses.
36
Country Settings
The four countries included in this study have several similarities and differences. First, their family planning programs and activities began decades ago, when population growth and high fertility rates were recognized by the respective governments as a development issue. With the exception of Uganda, where the government's support for family planning began later than in other countries and remains limited, the other governments have a strong commitment to lowering fertility and increasing contraceptive use. [37] [38] [39] [40] [41] Second, in all four countries, knowledge of contraceptives was nearly universal, 38, [42] [43] [44] and ever-use of methods was usually high. Eighty-four percent of married women and 77% of married men had ever used any modern method of contraception in Namibia; 42 the corresponding proportions were 50% and 56% in Ghana, 43 68% and 67% in Zambia, 44 and 38% and 39% in Uganda. 38 The current use of contraceptives varied widely across countries. At the time of the most recent DHS, the use of any method (including sterilization) among married women was 24% in Ghana and Uganda, 41% in Zambia and 55% in Namibia. 38, [42] [43] [44] Third, in the study countries, men's negative attitudes toward contraceptive use have been documented. Fortythree percent of Namibian men and 46% of Ghanaian men believed that a woman who uses contraceptives may become promiscuous (some women also opposed contraception for fears of side effects or spousal disapproval). 42, 43 Many men in Ghana and Zambia were concerned about multidimensional; and third, because the concept operates at various levels. 13 Until recently, women's empowerment was often measured by proxies, such as education, employment and knowledge. These characteristics are important but conceptually distant, and they do not always reflect empowerment. 7, 12, [14] [15] [16] Among the many frameworks developed to measure women's empowerment, that proposed by Malhotra, Schuler and Boender, 17 and later by Malhotra and Schuler, 7 is one of the most comprehensive, in which empowerment is measured in several dimensions and at different levels. This framework suggests that women's empowerment could be exercised in six different arenas: economic, sociocultural, familial and interpersonal, legal, political and psychological. Moreover, these arenas can be examined at the household, community and broader societal levels by a series of indicators within each category.
Empowerment and Contraceptive Use
A sizable body of literature exists on the relationships between women's empowerment and contraceptive use. Blanc 1 suggested that the balance of power in sexual relationships had an influence on the use of health services, which in turn could be linked to reproductive health outcomes. She proposed a framework depicting the relationships between power within sexual relationships and sexual and reproductive health outcomes. Findings consistent with that framework have been reported in a number of studies examining contraceptive and condom use.
18-21
A few studies have examined other dimensions of women's empowerment, including decision making regarding household economy and family size, whether women need permission to go out, coercion or control of women by their spouse or family, women's political and legal awareness, and their participation in public protests and political campaigning.
11,22 Al Riyami, Afifi and Mabry
23
found associations between women's unmet need for contraception and some measures of their involvement in decision making and freedom of movement. In addition, Govindasamy and Malhotra 24 found that among Egyptian women, having freedom of movement, having at least some control in household matters and budget decisions, and being involved in family planning decision making were all positively related to current use of contraceptives.
Other research has examined the relative weight of each partner's fertility preferences on contraceptive use. 25, 26 Another study found that both spouses' fertility intentions were associated with fertility behavior, depending on the number of children a couple already had. 27 Bankole and Singh, 28 in a study of 18 developing countries, determined that the use of modern contraceptives was highest when both partners agreed to stop childbearing and lowest when both wanted more children.
Fears of domestic and intimate partner violence have been reported in many settings as a barrier to contraceptive use.
29- 31 The use of female methods of contraception, such as the pill, may raise the male partner's suspicion of 
Variables
Following Becker and Costenbader, 55 we classified contraceptive use into three categories: nonuse, use of femaleonly methods and use of couple methods (see earlier definitions).
Women's empowerment was measured on the individual level and along several dimensions as suggested in earlier studies.
7,17 The first two dimensions-economic and sociocultural-were similar to those used by Malhotra, Schuler and Boender. 17 Economic empowerment was assessed using five questions related to a woman's income contribution relative to her husband's (1=less; 2=about the same; 3=more), decisions about how each partner's income would be used (1=woman alone or joint decision; 0=other) and decisions about major and daily household purchases (1=woman alone or joint decision; 0=other). Principal components analysis was used to construct an index of economic empowerment. Sociocultural empowerment was measured by asking women who decided whether they could visit their family and relatives (1=wom-an alone or joint decision; 0=other).
The familial and interpersonal dimensions of women's empowerment are more complex than the first two dimensions and can be measured by a number of indicators related to domestic decision making, control over sexual relations, marriage, fertility, contraception, health-seeking behavior and attitudes regarding domestic violence.
17
Some of these components may be directly related to contraceptive use, while others may not. We examined four of these dimensions of women's empowerment: healthseeking behavior, agreement on fertility preferences, negotiation regarding sexual activity and attitudes toward domestic violence.
Each of the first two dimensions was measured by a single question: who made decisions about health care for the woman (1=woman alone or joint decision; 0=other), and whether the woman thought she and her partner wanted the same number of children (1=yes; 0=no or don't know). While the latter is not a perfect measure, perceived agreement in desired fertility can be an indication of spousal discussion and negotiation related to fertility.
The last two dimensions of women's empowerment were measured by a series of yes-or-no questions. For necontrol over their wives' reproductive behavior, and hence the achievement of their own desire for a large family.
2, 33 In addition, some men (as well as women) were concerned that the availability of contraceptives could encourage negative sexual behaviors, such as early sexual initiation and adultery. 45 In Uganda, Wolff et al. 46 found that men's opposition to contraception was associated with an increase in women's unmet need, as well as increased reliance on traditional methods instead of modern ones.
A fourth similarity among the included countries is that, as elsewhere in Sub-Saharan Africa, contraceptive use is strongly influenced by men's opinions and couple dynamics. In Zambia, according to Susu et al., 47 two in five women who were not practicing family planning said their husband's disapproval was a reason for not using contraceptives. Another study found that covert contraceptive use among women was strongly associated with difficulties in spousal communication about contraception. 33 Ezeh 48 also found that husband's disapproval was a common reason for married women in Ghana to not use a method for fear that they would lose his affection. Other studies in Ghana have suggested that the promotion of family planning cannot be successful without addressing gender-related factors, and men's attitudes toward contraception, which are rooted in the society.
2,48-50 Even in Namibia, where studies on family planning and fertility are limited, a multicountry study found that approval of family planning by both spouses was significantly associated with women's use of any modern method.
51
In addition, many Ghanaian women who used contraceptives feared physical abuse and reprisals not only from their husband, but also from members of their extended family.
2,48-50 One of these studies reported that men thought it was acceptable to beat their wife if she adopted family planning. 48 In Uganda, men's disapproval of family planning was cited as a reason for not using contraceptives by some women. 52 Hence, experience with domestic and intimate partner violence is also an important factor that may prevent women from practicing contraception. In one Uganda study, many participants agreed that violence against women should be expected if women's use of contraceptives was identified or even suspected. 53 Another study in this country reported that more women than men (27% vs. 22%) justified domestic violence if a woman adopted a contraceptive method without her husband's approval. 54 Despite these similarities, these countries vary widely in contraceptive prevalence. Namibia had the highest contraceptive prevalence (55%), as well as the highest level of modern contraceptive use (53%), of the study nations.
42
Ghana and Uganda had the lowest contraceptive prevalence (24%); the use of traditional methods was also more common there. 38, 43 The inclusion of these countries, therefore, allows us to draw different inferences and implications from any observed associations of women's empowerment with the use of different methods within different contraceptive use settings.
were used in this study: Three were continuous indices and three were categorical. An overall empowerment index was constructed from the six measures using principal components analysis.
Reliability coefficients for the different empowerment measures and the overall score ranged from 0.60 to 0.86, indicating reasonable to high levels of correlation among components.
Sample Characteristics
The individual and community characteristics of these samples are presented in Table 1 . Individual-level variables included age, educational level, household wealth, religious affiliation, number of living children, exposure to family planning messages in mass media (newspapers, radio and TV) and knowledge of modern contraceptives (number of methods known). Community-level variables included rural versus urban residence and the prevalence of contraceptive use in the community; the latter was calculated by aggregating information from individual women (regardless of union status) in each community, excluding respondents. This measure was included as a proxy for contraceptive use norms, which have been shown to be associated with individual contraceptive behavior; 56,57 in addition, as posited by social network theory, a woman's contraceptive use may be associated with the normative behaviors in her community.
56-59
Analysis
Bivariate multinomial regression was used to examine relationships between current contraceptive use and categorical as well as continuous independent variables. Multivariate multinomial regression was employed to identify associations between women's empowerment, its various dimensions and current contraceptive use, with and without controlling for individual-and community-level variables that may affect the outcome. An svy set of commands was used in the Stata 11 package 60 to account for the DHS cluster sampling design and to obtain standard errors of estimates that were adjusted for this design.
COUNTRY FINDINGS
Namibia
Half of Namibian women were using a contraceptive method at the time of the survey-36% were using a female method, and 14% a couple method (not shown).
In multinomial regression analysis, the overall score for women's empowerment was strongly associated with contraceptive use: A one-point increase in the score was related to a 19-percent increase in the likelihood that they had used a female method rather than no method, and to a 24-percent increase in the likelihood of using a couple method instead of none (Table 2 , model 1). Several empowerment dimensions were also related to method use: A one-point increase in the economic measure was positively associated with use of both female and couple methods as opposed to use of no method (relative risk ratios, 1.2 gotiation of sexual activity, we used a series of six questions on whether the woman herself felt she was able to refuse to have sex with her partner and to ask him to use a condom in various circumstances, or whether a woman was justified in doing so (1=yes; 0=no; only five questions were used in Uganda). Women's attitudes regarding domestic violence were measured using five questions about whether they believed it was justifiable for a man to beat his wife or partner in specific situations. 
Zambia
Nearly 40% of women in the Zambian sample were using a contraceptive at the time of the survey; the proportions using female and couple methods were roughly the same (not shown). In regression analysis, positive associations were found between the overall empowerment score and the use of both female and couple methods as opposed to no method (relative risk ratios, 1.2 and 1.1, respectively- Table 3 , model 1). Among the various empowerment dimensions, spousal agreement regarding fertility preference, ability to negotiate sexual activities and negative attitudes toward domestic violence were related to method use, as each of these measures was positively associfor each-model 2), while agreement on fertility preference was correlated only with use of female methods (1.6), and a one-point increase in the score for women's attitudes toward domestic violence was related to increased use of couple methods (1.2).
When all individual and community characteristics were controlled for, Namibian women's economic empowerment and agreement on fertility preference were positively associated with the use of female methods rather than no method (relative risk ratios, 1.1 and 1.5, respectively-model 3). The use of couple methods, however, was related only to women's negative attitudes toward domestic violence (1.1). methods was associated with women's negative attitudes toward domestic violence (1.2). When individual and community characteristics were controlled for in model 3, women's ability to negotiate sexual activity remained strongly associated with both contraceptive use outcomes: An increase of one point in this empowerment score was correlated with an 18% increase in the likelihood of using a female method instead of no method, and a 13% increase in the likelihood of using a couple method instead of no method. In this model, economic empowerment was only marginally related to use of female methods, and the association between negative attitudes toward domestic violence and use of couple methods also lost significance.
Uganda
The majority (79%) of Ugandan women were not using any contraceptives at the time of the survey; use of female methods was twice that of couple methods (14% and 7%, respectively-not shown). Regression analysis found that the overall score of women's empowerment had a strong relationship with contraceptive use: An increase of one point in the score was associated with a 21% increase in the relative risk of using female methods as opposed to no method, and a 31% increase in the likelihood of using couple methods instead of no method (Table 5 , model 1). Four of the empowerment dimensions were shown to be associated with contraceptive use. Women's economic empowerment was related to both female and couple method use (relative risk ratios, 1.2 for each-model 2). In addition, women who reported spousal agreement on fertility preferences were more likely to use female or couple methods rather than no method (1.4 and 2.0, respectively), as were those who scored higher on the scale of negative attitudes ated with the use of female (1.1-1.8) and couple methods (1.1-1.3) in model 2. In addition, women's involvement in household economic decisions was related to use of female methods (1.1).
When individual-and community-level characteristics were controlled for, however, the associations between use of female methods and economic empowerment and negotiation over sex disappeared, as did those between domestic violence attitudes and use of either type of method (model 3). Only perceived agreement on fertility preferences remained significant for both female and couple method use: Compared with women who said their partner wanted a different number of children (or who did not know their partner's preference), those who reported agreement were 45% more likely to use a female method rather than no method, and 31% more likely to use a couple method instead of none. Finally, the correlation between women's ability to negotiate sexual activity and their use of couple methods remained significant: A one-point increase in this scale was associated with an 8% increase in the likelihood of using a couple method.
Ghana
More than three-quarters of women in the Ghana sample were not using any contraceptives at the time of the survey; only 12% were using female methods and 10% were using couple methods (not shown). The regression analysis found that the overall empowerment score was associated with the use of couple methods rather than no method (relative risk ratio, 1.3- Table 4 , model 1). Female and couple method use were each related to women's empowerment in negotiating sexual activity (1.3 for each-model 2). In addition, the use of female methods was associated with economic empowerment (1.1), and the use of couple use. The observed difference between female and couple method use could be a result of the efforts of such programs over several decades. Second, in all countries but Ghana, women's overall empowerment score was positively associated with both female and couple method use. In three of the countries, we also found that two or three empowerment dimensions were associated with contraceptive use in the multivariate analyses: economic decision making, negotiation of sexual activity and perceived agreement on fertility preferences. In several cases, one of these dimensions of empowerment was related to use of both female and couple methods. In Namibia, which had the highest contraceptive prevalence and the greatest difference between the types of methods used, contraceptive use was associated with three of the six dimensions. Furthermore, this was the only country in which both economic empowerment and agreement on fertility preferences were related to use of female-only methods.
In none of the countries was the sociocultural or healthseeking dimension associated with contraceptive use. It is possible that in these African countries, women's mobility is not as limited as it is in some Asian settings; 61 this is one of the limitations of current questions on women's empowerment in the standard DHS questionnaire, which were based on a conceptual framework developed mainly from experience in Asia. 62 Hence the question used to measure this aspect of empowerment may not accurately capture this dimension in Africa, and questions related to other types of mobility restrictions may be more relevant. Additional qualitative research is needed to understand the specific context surrounding women's mobility and to identify appropriate indicators for this measure, as suggested by Schatz and Williams. When all background characteristics were adjusted for, women's economic empowerment remained associated with contraceptive use: A one-point increase in the empowerment score was related to a 9% increase in the relative risk of using either female or couple methods instead of no method (model 3). However, the domestic violence measure was no longer associated with use of either type of method, and the association between women's ability to negotiate sexual activity and use of couple methods also lost significance. Finally, women who reported spousal agreement on fertility preferences were 60% more likely to use couple methods than to use no method, while the association with use of female methods disappeared.
DISCUSSION
Most studies of women's empowerment and family planning have examined only a single or a few aspects of empowerment, a complex concept that is often difficult to measure. This study is unique in that it measured six dimensions of empowerment and identified associations between these dimensions and contraceptive practice in four African countries.
Associations between method use and the different dimensions of empowerment varied across countries, yet some findings were consistent across two or more countries. First, female-only methods were much more commonly used than couple methods in Namibia and Uganda. It should be noted that all female methods in this study were modern methods, which are more likely to be promoted by family planning programs than traditional methods, whose use made up the majority of couple method In fact, it is possible that the use of female methods may result in increased perceived empowerment among these users; women could use female methods without any discussion with or involvement of their partners. In Namibia, this scenario cannot be ruled out: The pill and injectables were the most commonly used methods, and there was a large difference in the use of female and couple methods. Namibia was also the only study country in which we found positive associations between any dimension of empowerment and female method use only. In the other countries, empowerment was related to couple method use only, or to use of both types of method, which does not entirely support the argument of reverse causality. The study was also restricted to married or cohabiting women, who accounted for between 36% (in Namibia) and 63% (in Uganda) of the DHS samples. Our supplementary analyses showed that women in the study samples were less educated and less wealthy than women who were not included in this study (not shown). Because it is possible that unmarried women may be more empowered than married or cohabiting women, our results are generalizable only to women who are married or living with a partner in these four countries.
Finally, although our study employed the most recent DHS data, changes in contraceptive availability and use may have occurred in the last few years. For example, Uganda has been promoting long-acting and permanent family planning methods in some areas, and Zambia has seen a shift in funding from family planning to HIV prevention and treatment.
66,67 Although these changes are unlikely to have led to shifts in contraceptive use within a short time frame, in the long term these changes may lead to increased use of long-acting methods, such as IUDs, or of couple methods, such as male condoms; consequently, the associations between empowerment and contraceptive use observed in this study may also change.
Conclusions
Despite these limitations, our study found important associations between several dimensions of women's empowerment and the choice of contraceptive methods, and these findings have a number of significant implications. More research is needed to understand the mechanisms of the associations between empowerment and contraceptive use in settings with different contraceptive prevalence rates. For example, must a threshold of contraceptive prevalence be reached before women's empowerment begins to play a role in modern contraceptive use? And does demand for family planning need to be established before associations between empowerment and method use can be observed? Other unanswered questions involve how interactions between empowerment and access to family planning services may influence the use of contraceptives. Furthermore, future studies need to take into account women's empowerment from men's perspective to better capture couples' decision-making dynamics. Finally, as mentioned earlier, more research is needed to gain insight The finding that women's empowerment in their healthseeking behavior was not linked to contraceptive use was unexpected. It is plausible that there is truly no association between this aspect of decision making and contraceptive use, because health-seeking behavior may not necessarily involve interactions with their partners, whereas method use does. Again, qualitative research is needed to improve our understanding of decision making within households:
For example, what issues are considered a household matter and should be decided jointly by couples, and which are considered to involve women only? In our study, it was not clear whether women were empowered to make decisions regarding their health care, or whether they simply lived in households in which husbands or partners contributed little to issues that were not directly related to themselves. A recent qualitative study in Kenya suggested marked differences in how individuals interpreted the same questions on women's decision-making power. 63 Clearly, although the DHS includes standard questions that allow cross-country comparisons, supplemental qualitative research would be helpful to better understand the contexts surrounding women's empowerment.
In addition, this study is limited by the data available to measure women's empowerment. Data came from women's responses to questions about usual practices in their household, as well as to several hypothetical questions. Hence, there is some risk of social desirability bias if women gave responses that they thought were expected, especially on sensitive issues related to sexual activity and domestic violence. Moreover, for some dimensions of empowerment, such as agreement on fertility preferences, the measure may not reflect the true situation if partners do not talk about the number of children that they want to have, or if women agree to whatever their husbands wish. Other studies have found that in settings with high gender inequality, actual fertility preference agreement may be lower than reported because societal norms may make women less likely to voice their own fertility desires, 11, 64, 65 and women may also be more likely to agree with their partner's wishes.
Another limitation of this study is related to the crosssectional nature of DHS data. Because the data for women's empowerment and contraceptive use were collected at the time of the survey, the temporal relationship between the two variables cannot be determined. It is also possible that the same observed or unobserved factors may influence both empowerment and method use. We did control for several factors that are theoretically related to contraceptive use but not to empowerment, such as the number of methods known and the prevalence of contraceptive use at the community level. Full testing and controlling for endogeneity is desirable, but was beyond the scope of this study.
Reverse causality between women's empowerment and method use cannot be ruled out. It is plausible that some women feel empowered because contraceptive use gives them a sense of being capable of controlling their fertility. into the meaning and functioning of women's empowerment in African settings.
Our findings suggest that different strategies could be employed to promote family planning in these countries. For example, in Zambia, one strategy to increase overall contraceptive use could be promoting couples' discussions about their fertility desires and involving men in decision making related to fertility and contraception. Another strategy may be to improve women's self-efficacy and attitudes related to the negotiation of sexual activity; since this dimension was related only to couple method use, it may be an effective strategy in settings where the availability of modern contraceptives, with the exception of condoms, is limited. Programs that aim to increase women's ability to negotiate sexual activity may be particularly important in Ghana, where family planning practice is not widespread. Such programs may need to be coupled with efforts to increase contraceptive availability to meet the potential for increased demand for modern methods.
In Uganda, programs aimed at improving women's independent earnings and contribution to household finances may be more important than those aimed at increasing couples' discussions of fertility. Other programs in Uganda may need to consider costs related to family planning supplies and transportation to health facilities, which could be an important factor in the use of female methods, many of which require periodic resupplies or assistance from medical professionals. It is possible that women who have some control in financial matters have better access to these services than women who have little or no control. Finally, in Namibia, the findings that women's empowerment regarding household finances and fertility preferences were associated with female methods and not couple methods may suggest that many Namibians still perceive family planning practice as a woman's responsibility. If, indeed, men have reservations about family planning, intervention programs that involve them may be more useful than programs aimed at improving women's empowerment alone. Overall, our study suggests that although women's empowerment in general is associated with increases in contraceptive use, a "one-size-fits-all" strategy for contraceptive promotion in Africa is unlikely to be effective. 
